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Isolation and Identification of Allelochemicals from Mikania micrantha

LI Yong-jun'*, CHEN Shi', LI Chun-yuan', DENG Si-juan', GU Wen-xiang'
(1 College of Sciences, South China Agricultural University, Guangzhou 510642 , China;
2 Zhongshan Quality Supervision & Test Center of Agricultural Products,Zhongshan 528403, China)

Abstract; Three allelochemicals were isolated from aerial parts of Mikania micrantha by repeated silica
gel column chromatography combined with bioassay method. Their structures were identified as o-amyrin,
stigmasterol and ferulic acid by spectroscopic analysis( IR, EI-MS,'HNMR,?CNMR). The a-amyrin and

ferulic acid had highly inhibitory effects on the seedling growth of Raphanus sativus, Brassica campestris

and Oryza sativa at 1 000,500 and 250 pg + mL ™", respectively.
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1.1 #R5RHA

#H 3§ Mikania micrantha #_FE8T 2005 & 12
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Brassica campestris ¥ F Wi f# A7 T S8
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EAH

ZWES HHHUBE RSN B SEE 27

0 =95% B HEARER . A VHBE . LBR S . —H
| 2Tk TR B FNR B LT 45 41 (CMC) # T &
SHHTEE. TR RN (GF254) FEEATREMRL (200 ~
300 H)WEHF SEEALT.

1.2 {U3’iEHF

MFB-595 S & e, BEITRKE. Per-
kin-Elmer-577 L5 184X (KBr). QPS050A GC/
MS &, ¢ i 34 \ Finnigan4510 B JFE{Y. DRX-
400 BZREEL RN
1.3 KA *

1.3.1 WBHFEEHERMNZ TR RENME
TR B LY R A IEET . BeE
B RYER 2.5 mL AR H, FENETE,
A @ =0.1% 8 LiR - 20( ByE/ER) /KA 2. 5 mL,
FEIER EARIEZF (B R) MZIREYF T 10 kL,
TR BRIEF 26 ~30 °C, %720 ~25 C. &

F¥r dry powder

Br 37 88 B)3E H#h 7E
k41,5 d IR EL M =R K.

1.3.2 feBREMRSOS B R HHFENT
¥ 5 kg, ¢ =95% K2, B2 15 kg 7 60°C FiE#E 5
K, BR3d S, GHERR BEXRERET
695 g. WEREH/PLREEER,1 000 mL A iHEHRIE 3
WER LS b HE e I, T A YE N E,
BRI Z R EY S EREF BN EER, &
FUSRIBBEE 8L 5 g KWEBEHTEHREENT (AH
Bt/ BR CBEAWRBERD 155 A A, Ay VA, VA A
6 M4y, A BB UCGHAT A YE VI E , UL T %
EAEYINHIVE SRR R 2 M4 (A, F1A) HE—%
R, AThE - ZER CFEBE BV, Ve 3 A
TE PRI, K 32 18 4 910 1 4 B 5 9 4 0 B IR
SHHITREN, EERBRELE (B ).
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Fig. 1 Isolation of allelochemicals of Mikania micrantha

1.3.3 HESIHEREFE  FRAEERSN
SH(RD) FATEMERES, RI=1 -C/T(T=C &)
B RI=T/C-1(T<CH). H C RxtHBE,T Ikt
F{E. RI>0 AEH#/ER,RI<0 HMEI/ERH. RI 4
SHER KNG EFARE 8. k7] FkilE
STESHIRNT 3 MR ARM Y FLRER. TR E
L H R RS B AR K
AR (EAR K ) = A A (BRI ) /%t B

Him (BURK) x100%.
IR L5 R AT Duncan’ s 734

2 BR5LW

2.1 HHFIBESEESHLBEE

PH 35 A I BE SR BG4 45 20 B 4 40 9 RI{EL A0
F PR EHE L RERTTBEHD A, ~ Ay F,
Ay F0 A B4 FRRURL 18 B /N T - 0. 500, 4]
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ERZREEBZEKF, WX 2 Mo — P HTHER
B, BB EI A Ay ~ A T Ay ~ Agy , AP Ay F
A W RU{EA 58 - 0.655 F1 - 0.741, v, 2 A4y
BH RERMEER, 2503 Asf A #17#H—5
R HA A H B R R A M Ay 03, TS
FEREMEEY LA I N AL A B &Y TIL

£1 BHESEASHLBERGEEER(R)Y
Tab.1 Allelopathic effect index { RI} of different propor-
tions of Mikania micrantha

#H 4> proportions RI 8 43 proportions RI
A, 0.068 A 0.159
A, 0.048 Asy —-0.106
A, -0.673 Ag -0.185
A, -0.303 Ay -0.741
A -0.563 Ay -0.173
A, -0.167 Ay —-0.596
Ay 0.093 Agys -0.497
Ay -0.118 Ags -0.089
Asy —-0.655 Ay -0.261
Ay -0.286 Aspp -0.158
Ay -0.194 Asss -0.796

AT RIMENE M R ka3 A4 XHS S &Rk
¥ 2 AW A RIAEHFHE
2.2 SBUBYRNEHERE
AW 1:104 mg RFEEHK, B (m. p. )178
~181 C. IR(KBr)/em™':3 434 (—OH),2 942,
1379 (—CH, ), 2 869.1 454 (—CH,—), 1 639
(C=C),1 043(C—O0). EI - MS(m/z) :426 (M*),
411(M* - CH,), 408,393,218 ( Z %), 208,203,
189,133 % £ %) = #5 B A &, "CNMR (CDCL,) §8:
38.9,27.4,79.1, 38.3, 55.4, 18.54, 33. 1, 40.2,
47.9,37.3,23.5,124.6,139.7,41.8,28.9, 26.8,
34.5,59.2,59.2,39.8,31.4,41.0,28.2,15.8,16. 3,
23.5,28.3,17.7,21. 6. #MWIE MR HIE 5 CEk
[OIX BB, BREAL & 1 N o- B IR RE (a-amyrin, &
2a).
WEY 1.5 g, B4R (CH,CL) ,m. p. 158 ~

160 C. IR(KBr)/cm™':3 410,2 936, 2 862, 1 634,
1460,1 375,1 056,965. EI-MS(m/z):412(M*),397
(M* - CH,),39% (M* - H,0),379 (M* - CH,,
-H,0), 369 (M* - CH,), 300 [ M*
CH,=CHCH (CH,CH,)CH(CH,),],273 [M* -
CH,CH,CH=CHCH (CH,CH,)CH(CH,),],255
[M* - CH,CH,CH=CHCH (CH,CH,)CH(CH,),,

-H,0],112 [CH,=CHCH (CH,CH,)CH(CH,),].
"HNMR(CDCL,)&:0. 68 (3H,d,J =7.2 Hz,—CH,),
0.79(6H,d, J = 6.8 Hz,2—CH, ), 1.00 (6H, s,
2—CH,),1. 14(3H,d,J =9. 6 Hz,—CH,) ,$& R 4F
mEH 2 AERE, HEF 0.79(6H,d, J =6.8 Hz,
2—CH,) FH R REMAFLE,3.51(1H, m,C,—H) ,
KEEW L RTF,5.00(1H, m, C,—H),5. 14 (1H,
m,C,,—H) , W H,5.34(1H,s,—OH) h¥H
H, 545z &% i HNMR, B R iZ4L 44y 8t
Bl BEE k& 4. PCNMR (CDCL ) §: 140. 90,
138. 50,129. 40,121. 90,70. 25,56. 53,55. 87,50. 62,
50.13,42.37, 42.03,40.33, 39.38,37.17, 36.32,
31.79,31.57, 31.50, 31.26, 28.12, 24. 71, 23.94,
21.04,20.77,20. 60,19.10,18.90,11.92,11.80.
o & {8 140.90.121. 90.138. 50, 129. 40 K BH T £
BEE RS RIERURES, 7L 9 I EEmK
55, GEHS OO R BRI RILsE &4
M, 35 3CRR[ 10, 12-13 T BEEXT R, BE b &9 11
T EE(C,H,0,stigmasterol , [ 2b) .

1659 111:84 mg, IR F A4 & (TER) ,m. p. 170 ~
172 °C. IR(KBr)/cm™':3 436,3 016 ~2 500,1 691,
1 620,1 600,1 516,1 466,1 379,1 035,972. EI-MS
(m/z) :194(M*) ,179(M* - CH,) ,177(M* - OH),
161(M* - CH,, - H,0), 150 (M* - CO,), 133
(M* -CH,, - H,0, - CO), 105 (133 - CO), 77
(105 - CO). 'HNMR (CD,COCD,) §: 3.82(3H,s,
—OCH,),6.38(1H,d,J =16.2 Hz),7.46 (1H, d,
J=15.9 Hz),7.03 (1H,d, J =8.0,2.1 Hz),6.80
(1H,dd,J =8.1 Hz),7.10(1H,d,J =2.1 Hz)
7.03(1H,d,J =8.0,2.1 Hz). “CNMR( CD,COCD,)
5:168.3,148.98, 147. 80, 144. 30, 125. 70, 122. 68,
115.54,115. 44 111. 03 ,56. 00. 454 P 5U4E 47,
53cER[11,13-14 ] o By SABR 1 27 BUE X B A —
B HENSY I H3 -FEE -4 -FHE -HK
B2 , BP P28 88 ( ferulic acid, [§ 2¢).
2.3 o-EWIEE.EEEMMARBRAOLRER

EAMBREWRET , o - EWIBEXE b L
FUKFER IR I = EA MR /ER, 47 1.00,
0. 50 #10.25 mg/mL 3 FEREVEELN, X 3 #5238
W 2 IR IR I I VE AR B T B KT (3R
2). 2 MY AR b EERX o - HR R
4k A E P B Uk
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Tab.2 Effect of three compounds with different mass concentrations on seedling growth of Raphanus sativa, Brassica
campestris and Oryza sativa %
B b Raphanus sativa 3> Brassica campestris JKFE Oryza sativa

weY L HERREK X xR X AEXHRE AR

compound p/(mg - mL ™) relative relative relative relative relative relative
root length shoot height root length  shoot height  root length shoot height

o~ R B 1.00 58.6¢ 61.9¢ 50.9d 61.4b 57.4d 49.2d
a-amyrin 0.50 67.5be 67.7be 64.5¢ 68.3b 67.0c 75.4¢
0.25 79.7b 77.6b 79.4b 88.1ab 81.2b 82.8b
0.01 98.2a 95.3a 91.7ab 93.4a 95.9a 96.7a
% & control 100. 0a 100. 0a 100.0a 100. 0a 100. 0a 100. 0a
ERSTS 1.00 85.2b 76.5¢ 85.9¢ 60.7¢ 65.3¢ 58.9¢
stigmasterol 0.50 88.2b 77. 4¢ 92.1be 79.9b 65.3c¢ 65.1c
0.25 98.7a 88.2b 94.6b 82.2b 82.9b 81.4b
0.01 100. 3a 98.3a 101.7a 84.0b 88.4b 89.1b
X1 #R control 100. 0a 100.0a 100.0a 100.0 a 100. 0a 100. 0a
PRl BR 1.00 26.0d 27.2d 35.6d 28.4c 29.1d 25.4c¢
ferulic acid 0.50 55.9¢ 46. 8¢ 72.7¢ 64.1b 64.0c 52.5b
0.25 72.6b 70.1b 83.7b 89.9ab 84.2b 83.1a
0.01 97.4a 97.9a 95.5a 105. 6a 101.5a 95.8a
XTBR control 100.0a 100.0a 100.0a 100.0a 100.0a 100.0a

1) R P HEH 3 NELNTHE; AR DRI 86 6 FEAR H K7 £+ R 23 (Duncan’s % ,P=0.05)

RAAFRERES A2 Xm0, 4
R(R2) LRI, EAMRERET , SHENE M
A MR R, 9 AE 1..00.0. 50 F1 0. 25 mg/mL
3 A REWRE T, M E AR B EKCE, TE 4 D
BREWETXE MMRRE A R I B8 M hi/E
FH. EXTH0 BT 4 B e B2 X o v B4 )
YERBRE T BEKF, IR KMZmN R AL
BREW R, MHME A X2 B EKF, R E %
BE(0.01 mg/mL) ¥R S TIA 2 2 4F F , RBLH 1k
AR B IV IE—(RAE A M B L. [ A 3 R
EEARBR XS 6 A A b B B ke

AR E B A B2 K408, #E R (R 2)

K, 7 1.00.0.50 F10. 25 mg/mL 3 FRERET,
Xt 3 RS2 ARSI 2 IR TR R E AR R T
BEKF. MAEMRRERE (0.01 mg/mL) T, Xf 3
D R AK AR K R A e 1E A, R 30 AR
89 LR AE—— R AR 125 18U

3 WitELER

HYTEE A ENE R, & R KAWL #
REYPRR RS HAEY Z R RN, XRE
Yy b R P 2R A R B — R T F AL, BT
AMUBEIHEHEE R AT, AR A B AR
R AT R BIAB R R, B 3 B
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FMEE LAY ER, RALFRETIEHE
SUEE. DEYRRRE— M EA RIS AR
VIR ERH F A F SIS PR TERENE
.

FH M H B RE R B HRE T 3 4
EHEAEY FEE T ENNEH, BIR T BiEke
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